ABSTRACT. Mitochondrial nuclei (mt-nuclei) were isolated from the microplasmodia of Physarum polycephalum in buffer containing polyamines and chelator. The individual mt-nucleus retained the native structure observed in vivo. The DNA of these mt-nuclei was the non-fragmented, native one. These characteristics indicate that the native structure is preserved during isolation. In contast to the preparation isolated with buffer exclusive of polyamines and chelator, the present mt-nuclei were stable during storage and did not aggregate. Thus, they provide useful material for the study of the morphology and biochemistry of the individual mt-nucleus.
Since Nass and Nass (23) found DNA-like fibers in the mitochondria, the presence of DNA and RNA has been firmly established, and the biogenesis of mitochondria has been shown to be the result of the joint workings of two genetic systems ; the nucleo-cell sap system and a system localized within the mitochondrial matrix (2) . We wanted to know whether the mitochondrial system could be separated from mitochondrial matrix as in the case of the cell nucleus from the cell sap. Guttes et al. (7, 8) observed mitochondria with a rod-shaped "nucleoid" in the center of the inner matrix in the multinucleated slime mold Physarum polycephalum. (We prefer to call this a "nucleus".) It was composed of a large amount of DNA (15, 16, 25) , RNA (13, 25) , and protein (18) . Our previous papers have described a procedure for isolating the mitochondrial nuclei (abbreviated mt-nuclei) (20, 21) . However, those preparations readily swelled and the DNA fibers unfolded. To obtain information on the native, folded DNA in the mt-nucleus, we must develop a procedure that prepares mt-nuclei which retain the morphology observed in vivo. We here present a procedure for obtaining stabilized mt-nuclei, using a buffer system which contains polyamines to stabilize the folded DNA structure and a heavy metal chelator to supress nuclease activity. nuclease activity. Some nuclear contamination was noticed in the mitochondrial preparation obtained by the present method, though the mitochondria had stabilized mt-nuclei. Azure B staining of the mitochondrial preparation showed dense bodies in the central region of mitochondria (Fig. la) . These dense bodies have been called both mitochondrial nucleoids (16, 19, 22) and mt-nuclei (17, 20) . The staining of these mt-nuclei by azure B was much more dense in the present mitochondria than in previous ones (22) . Spherical, oval-, rod-or V-shaped mt-nucleus were seen in a mitochondrion. The smaller mitochondrion had a spherical body and the larger one a rod-or V-shaped body. A mitochondrion with a V-shaped mt-nucleus is shown by the arrow in Fig. la . The resolution of the mitochondrial substructure by azure B staining was comparable to that of the HCI-thionine method (22) . Fig. lb shows isolated mt-nuclei stained with azure B. They had spherical, oval, rod-, dumbbell-and V-shaped morphologies. The arrow in Fig. lb shows an mt-nucleus with a V-shaped structure. Mitochondria from Fig. la and other corresponding fields were placed in division cycle order as described in a previous paper (22) . Fig. 2a-d shows the mitochondria at G1 (mGi), S (mS), G2 (mG2) and M (mM), respectively. The division cycle was determined by the morphology of the mt-nucleus in the mitochondrion, since some stages of the mitochondria (e.g., the dividing mitochondrion) lost the original dumbbell-shaped structure after isolation. The result was a large spherical mitochondrion with a V-shaped nucleus, as described previously (13, 21) . Fig. 2e-h shows mt-nuclei isolated from mitochondria at GI, S, G2 and M, respectively. The isolated mt-nucleus has a morphology resembling that of the mt-nucleus in situ, as shown by the two series of photographs. Accordingly, we concluded that the present buffer system is advantageous for isolating an mt-nucleus that retains its original structure.
MATERIALS AND METHODS

Preparation
Phase contrast, fluorescence-phase contrast and fluorescence micrographs of mitochondria stained with ethidium bromide, in the same field, are shown in Fig.  3a -c, respectively. The mitochondrial matrix was loosely stained, and the sharply stained nucleus is seen in the central region. Mitochondria at GI, S, G2 and M, respectively, are shown in Fig. 4a-d and the mt-nuclei isolated from corresponding mitochondria are shown in Fig. 4e -h. From a comparison of the isolated mt-nuclei with the corresponding mitochondria, we concluded that the present buffer system is useful for isolating the folded DNA structure of the mt-nucleus. contaminated cell nuclei were not solubilized by detergent treatment, rather they were precipitated and removed during subsequent isolation steps. We estimated the recovery of mitochondrial DNA as approximately 20 % of the total DNA in the mt-nuclei preparation from the results shown in Fig. 5 . Agarose Gel Electrophoresis. The molecular size of mitochondrial DNA has been reported to be 2.0 x 107-3.0 x 107 daltons (4, 11) . This variation in size is due to the fragmentation of DNA during isolation. Agarose gel electrophoretic patterns of SDS, pronase-treated mt-nuclei and DNA from whole mitochondria (a and b, respectively) are shown in Fig. 6 . The mt-nuclear DNA had a sharp stained band, Fig 
